Characterization of somatostatin- and cholecystokinin-immunoreactive periglomerular cells in the rat olfactory bulb.
Periglomerular cells (PG) are interneurons of the olfactory bulb (OB) that modulate the first synaptic relay of the olfactory information from the olfactory nerve to the dendrites of the bulbar principal cells. Previous investigations have pointed to the heterogeneity of these interneurons and have demonstrated the presence of two different types of PG. In the rat OB, type 1 PG receive synaptic contacts from the olfactory axons and are gamma-aminobutyric acid (GABA)-ergic, whereas type 2 PG do not receive synaptic contacts from the olfactory axons and are GABA immunonegative. In this study, we analyze and characterize neurochemically a group of PG that has not been previously classified either as type 1 or type 2. These PG are immunoreactive for the neuropeptides somatostatin (SOM) or cholecystokinin (CCK). By using double immunocytochemistry, we demonstrate that neither the SOM- nor the CCK-immunoreactive PG contain GABA immunoreactivity, which is a neurochemical feature of type 1 PG. Moreover, they do not contain the calcium-binding proteins calbindin D-28k and calretinin, which are neurochemical markers of the type 2 PG. Electron microscopy demonstrates that the dendrites of the SOM- and CCK-containing PG are distributed in the synaptic and sensory subcompartments of the glomerular neuropil and receive synaptic contacts from the olfactory axons. Therefore, they should be included in the type 1 group rather than in the type 2. Altogether, these data indicate that the SOM- and the CCK-containing PG may constitute a group of GABA-immunonegative type 1 PG that has not been previously described. These results further extend the high degree of complexity of the glomerular circuitry.